Many studies using electroencephalography consistently reported a larger N170 (N1) response in the visual cortices to inverted than upright face images (the face inversion effect in N1, FIE-N1). Here we report this robust effect is diminished and even reversed when face stimuli are processed unconsciously. We measured visual-evoked potentials to neutral faces either visible or rendered invisible by an inter-ocular suppression. In visible condition, we observed a larger N1 to inverted than upright faces, which replicated the traditional FIE-N1. When those faces became invisible, however, neural responses to the inverted faces were greatly reduced compared to visible condition, whereas those to the invisible upright faces were relatively preserved. Consequently, N1 amplitudes were found to be larger in upright, rather than inverted, faces in invisible condition, which was opposite to the traditional FIE-N1 (uprighto inverted) in visible condition. Those results highlighted a special mechanism in the brain for the processing of the upright, but not inverted, face (e.g. fusiform face area) that retains vigorous responses even when the face becomes invisible.
Introduction
An inversion of a face image of someone substantially impairs a precise recognition of that face (Valentine, 1988; Yin, 1969) . This is called the face inversion effect (FIE) and considered as a marker for a special processing of upright face stimuli in the brain (Yovel & Kanwisher, 2005) . A typical explanation for the FIE is that an upright face is perceived holistically (Farah, Tanaka, & Drain, 1995) such that parts of the face (e.g. eyes, a nose, and a mouth) are processed interactively rather than independently, while an inverted face is not. Presenting the face image upside-down thus disrupts this holistic processing, which results in a deteriorated recognition of the inverted compared to upright faces.
Recently, neural mechanisms underlying the FIE have been investigated using neuroimaging techniques, such as functional magnetic resonance imaging (fMRI), electroencephalography (EEG), and magnetoencephalography (MEG). In fMRI, a main focus of those studies was an activity in the face-selective regions in the ventral pathway (Kanwisher, McDermott, & Chun, 1997; Yovel & Kanwisher, 2005) , such as the occipital face area (OFA) and fusiform face area (FFA). By comparing hemodynamic responses to upright and inverted faces, previous fMRI studies reported that presenting the inverted face induced comparable or weaker activity in those face-selective regions than the upright face (Aguirre, Singh, & D'Esposito, 1999; Haxby et al., 1999; Yovel & Kanwisher, 2005) , suggesting that the inversion of face images disrupts an efficient processing of those images in the OFA and FFA. They also found that a perception of the inverted face elicited a greater activity in the ventral extrastriate regions that respond preferentially to other categories of objects (e.g. houses). Those results indicate that the disruption of holistic processing with the inverted face leads to activation of additional regions in the brain, recruiting not only the OFA and FFA but also other regions for the processing of non-face objects.
While the fMRI studies above provided detailed information about which areas were activated by upright and inverted faces, the temporal resolution of fMRI is limited because it measures hemodynamic signals in the brain. Temporal dynamics of face perception has been investigated by another line of studies using EEG and MEG. In EEG, neural signals from the ventral visual pathway are typically observed as a negative deflection of waveforms measured through electrodes over the occipito-temporal regions, a component known as N170 or N1 (McCarthy, Puce, Belger, & Allison, 1999) . Many EEG studies (Anaki, Zion-Golumbic, & Bentin, 2007; Boehm, Dering, & Thierry, 2011; Caharel, Fiori, Bernard, Lalonde, & Rebai, 2006; de Haan, Pascalis, & Johnson, 2002; Eimer, 2000; Itier, Alain, Sedore, & McIntosh, 2007; Jacques & Rossion, 2007; Marzi & Viggiano, 2007; Pesciarelli, Sarlo, & Leo, 2011; Righart & de Gelder, 2006) 
